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Benzene active laetaQ^olite contained in coffee 

- Kazuyuki HIRAMOTO, Xianghong LI, Mitsumasa MAKIMOTO, Tetsuta 
PCATO, Kiyomi KIKUGAWA (School of Pharmacy, Tokyo University of 
Pharmacy and Life Sciences) 

[Object] We have already found that an ingredient having DNA 
chain cleavage effect is contained in coffee. Here, we report 
that we have isolated this DNA chain cleavage substance and 
identified to be hydroxyhydroquinone (HHQ) that is an active 

metabolite of benzene. 

[Method and Result] A substance having DNA chain cleavage 
activity was extracted from commercial instant coffee with 
ethyl acetate and ethanol, and purified by normal phase and 
reverse phase chromatography. Using MS, NMR, UV absorbance and 
HPLC, the cleavage substance was identified to be a benzene 
metabolite, hydroxyhydroquione (HHQ) , the genetic toxicity of 
which had been already revealed. HHQ cleaved DNA depending on 
the concentration and reaction time. The cleavage was not 
inhibited by SOD, but inhibited by catalase, an OH radical 
scavenger, a spin trapping agent and a chelating agent. 
Furthermore, the cleavage was enhanced by iron (III) ion. Since 
HHQ consumed the dissolved oxygen in the aqueous liquid and the 
concentration of oxygen was increased by addition of catalase, 
it was revealed that the source for generating hydrogen peroxide 
in coffee was HHQ. Furthermore, it was revealed that OH radical 
was generated from HHQ since a signal of DMPO-OH was observed 
by ESR-spin trapping using DMPO. 
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[Conclusion] HHQ, which was identified to be a DNA chain 
cleavage substance in coffee, is known as an active metabolite 
of benzene, and is reported to exhibit direct-acting 
mutagenicity against S. typhimurium TA 97 and TA 100. The 
existence of HHQ in coffee is considered to be an important 
problem for evaluating safety of coffee. 
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